Background
Introduction
The global health community considers Bangladesh as an exceptional health performer in the area of women and child health regarding family planning [1] . The country's contraceptive prevalence rate (CPR) increased from 8% in 1975 to 62% in 2014 [2] . The public sector remains the prime source for distributing contraceptive methods for more than half of the users (52%) and government field workers are crucial in supplying the methods to about 23% of all users [3] . The country's total fertility rate (TFR) decreased from 6.3 births per woman in 1975 to 2.3 births per woman in 2014 [2] .
Despite this steady decline in fertility levels, Bangladesh has the highest rate of adolescent (aged 10-19 years) pregnancy (31%) among all the countries in South Asia, ahead of Nepal (21%) and India (21%) [2, 4] . Although the country's CPR is quite satisfactory, only 52% of married adolescent girls (aged 15-19 years) use contraceptive methods [2] . Like in many other parts of the world, women traditionally get married and have their first child during adolescence in Bangladesh [4, 5] . Despite the fact that the legal age of marriage in Bangladesh is 18 years, about 66% of the women get married before the age of 18 [6] . Once a girl is married, she is usually under strong pressure to initiate childbearing by both her spouse and family and the subsequent failure to use contraceptive methods leads to childbearing among adolescents [7, 8] .
Pregnancies among adolescents may have detrimental health effects for both mothers and their newborns because of the higher risk of maternal complications including eclampsia, postpartum hemorrhaging, systemic infections, and preterm delivery as compared to pregnant adult women [9] [10] [11] . Babies born to adolescent mothers often suffer from low birth weight and early neonatal deaths [10] [11] [12] [13] . Studies showed that pregnancies during adolescence can also have negative social and economic effects on the girls, their families, and communities due to school-dropout and subsequently reduced opportunities in the labor market [14] [15] [16] .
Behavioral patterns on contraceptive acceptance and use differ significantly between adolescents and adult women [17, 18] . Adolescent girls are less likely to use reproductive health services such as the use of contraceptive methods compared to adults [17, 19] . This difference may be explained due to a lack of knowledge and/or experience with contraceptive methods as well as by a lack of decision making autonomy among adolescent girls [17] [18] [19] . In addition, low education, social conservatism, and cultural restrictions on accessing family planning methods immediately after marriage restrict the use of family planning methods for adolescent girls [5, [20] [21] [22] Despite substantial progress in the areas of maternal and child health, the issue of adolescent pregnancy remains a vital problem in Bangladesh. Several quantitative studies were conducted to identify the determinants of contraceptive use among married adolescents and adult women. Most of the studies found that socio-demographic characteristics (i.e. age, education, place of residence), income, communication with husbands, women's involvement in social networks, and visit of healthcare workers were the main determinants of contraceptive use among women in Bangladesh [4, 9, [23] [24] [25] .
However, until now, little qualitative work has been conducted to better understand the reasons for the high occurrence of adolescent pregnancies, such as adolescent girls' knowledge, perceptions, and decision-making autonomy related to the use of contraceptive methods and childbearing. This study, which is part of a prospective qualitative study, aims to fill this gap and to contribute to knowledge generation in the field of adolescent pregnancy and contraceptive behavior. Our study aims at exploring the factors that influence married adolescent girls' decision-making process in relation to contraceptive methods' use and childbearing.
Materials and Methods
This research was part of a larger qualitative study conducted in Rangpur district in Bangladesh. In the main study, a total of 35 married adolescent girls were followed for one year to explore their maternal healthcare-seeking behavior. The study consisted of a qualitative baseline and follow-up data collection. Here, we analyze the baseline qualitative data related to adolescent girls' use of contraceptive methods and childbearing.
Study population and sampling
This study was conducted in Rangpur district in the Division of Rangpur which shows the highest rate (37%) of adolescent pregnancy in Bangladesh [2] . There is no official record of pregnancies among unmarried girls since pregnancy outside of a marital bond is taboo in Bangladesh [4] . Data was collected from three rural sub-districts of Rangpur: Mithapukur, Kaunia, and Badarganj. Socio-economic patterns, cultural practices, religion (i.e. 90% Muslim population), and access to skilled maternal health services are quite similar for the people living in these three sub-districts.
Study participants were recruited purposively to cover a wider range of perspectives (i.e. depending on the research objectives) from the following groups:
• Married pregnant and non-pregnant adolescent girls aged between 12-19 years in order to explore their experiences related to contraceptive use and childbearing through in-depth interviews (IDIs). From the larger qualitative study, we purposively selected participants from various locations, i.e. sub-districts, different socio-economic and educational backgrounds, and different age-groups to achieve sufficient variation in the sample.
• Community health workers (CHWs) who had more than two years of working experience at the reproductive health project in Rangpur were recruited for a focus group discussion (FGD) to explore common practices and barriers of using contraceptive methods by the married girls.
• Representatives from the government (deputy director of family planning, Rangpur), an NGO (district level project managers of BRAC's maternal health project), and a hospital (gynecologist from Rangpur Medical College Hospital) were interviewed as key informants because of their relevant knowledge on socio-cultural practices relating to the reproductive healthcare-seeking behavior of women in Rangpur district and their experiences in working in family planning and maternal health areas.
Data collection
Two female research assistants (trained anthropologists experienced in conducting IDIs and FGD) collected data. The first author conducted key informant interviews (KIIs). In order to recruit married pregnant and non-pregnant adolescent girls for our study, our research team collaborated with BRAC (Bangladesh Rural Advancement Committee, a Bangladeshi NGO) staff working in Rangpur district. BRAC has been implementing a maternal health project in Rangpur district and recruited community health workers called Shasthya Shebika (SS) in every village of the Rangpur district. Each SS maintains a register that contains information about newly married couples and newly identified pregnant women, including socio-demographic information (i.e. age, duration of marriage, pregnancy etc.). We first identified our study respondents (married adolescent girls) through that register. Later, with the help of SS (or sometimes the Shasthya Kormi or program organizer) the potential participants' homes were identified in the community. SS then introduced us to the participants. Afterwards, we obtained informed consent from them before starting the interview. Table 1 shows the types of respondents and data collection methods (Table 1) . Interviews and FGD were conducted using thematic topic guides covering issues related to: the socio-demographic characteristics of the respondents, adolescent girls' knowledge, Table 1 . Data collection methods and respondents.
In-depth interviews (IDIs)
Characteristics of the respondents Pregnant adolescent girls (n = 25) Non-pregnant adolescent girls (n = 10)
Respondents' age
Younger than 18 years 20 7
18-19 years 5 3
Year of marriage
Within last 1 year 3 10
>1 year 22
Sub-district perceptions, and practice related to contraceptive methods' use and childbearing; girls' decision making autonomy regarding contraceptive use and childbearing; access and availability of contraceptives; and socio-cultural beliefs and practice related to contraceptive methods' use and pregnancy. The topic guides for IDI and KII were pretested to determine feasibility and to refine the questions prior to final data collection. We pretested the topic guide for both pregnant and non-pregnant married adolescent girls. Pretesting was done with two pregnant and two nonpregnant married adolescent girls from Rangpur Sadar Upazila in Rangpur district. The interviewers were trained on primary and final topic guides. Topic guide for KII was pretested with a public health professional working in the area of maternal health.
The topic guides were developed in English and translated into Bangla, before pre-testing. Due to logistical issues (e.g. time constraint, difficulties to find CHWs to gather in a place) the FGD topic guide could not be piloted. While collecting the data, questions were adjusted and probed to investigate in more detail about participants' experiences and their perceptions.
Data analysis
Data collected from IDIs, KIIs, and FGD were audio-taped and transcribed verbatim in Bangla. Research assistants and the first author took extensive field notes. Bangla transcripts were read several times to get acquainted with raw data and checked at random for accuracy by the first author and adapted when necessary. Professional translators translated the Bangla transcripts into English. The first author (a Bangladeshi speaking Bangla and English) cross-checked all English translated transcripts with Bangla transcripts (also going back to the audio files whenever necessary) to ensure the quality of translation.
We used a thematic analysis approach for analyzing the qualitative data [26] . First, we generated initial codes and coded the text sections of all the transcripts through repeated reading. Then we identified relevant themes in line with the codes and labeled the themes afterwards. We considered each theme as an influencing 'factor' on contraceptive methods use and childbearing decisions. In order to increase the validity of the findings, the first and second authors independently coded transcripts and consensus was obtained after discussion on controversial issues. MAXQDA 11 software was used for structuring and analysis of the data.
Ethical considerations
The research protocol was approved by the Institutional Review Board (IRB) of the Institute of Tropical Medicine (ITM) in Antwerp. Ethical approval was also obtained from the Ethical Review Committee (ERC) of the James P. Grant School of Public Health at BRAC University, Bangladesh. Written informed consent was sought from all the participants. However, because of the cultural issue (i.e. respondent felt uncomfortable to provide signature) and illiteracy of the study participants, verbal consent was taken from few of the respondents. Written informed consent was documented through a signature on a 'participant information sheet and informed consent' form and verbal informed consent was documented via audio recording. Respondents aged below 18 provided assent, while written consent was sought from their legal guardians/husbands. Written informed consent was obtained from all FGD participants. Confidentiality was strictly maintained: only the researchers had access to the data and no personal identifying information was kept that could possibly link to the respondents after completion of the analysis.
Results

Major findings
• Married adolescent girls in Rangpur district, Bangladesh had limited knowledge of proper use of contraceptive methods.
• Decision making autonomy towards contraceptive methods use and childbearing was very low among adolescent girls.
• Husband and mother-in-law acted as the main decision makers regarding contraceptive methods use and childbearing. Expectations of bearing a child or grandson led to an adolescent girl becoming pregnant just after marriage.
• Mistrust and fear regarding the quality and use of contraceptive methods from sisters-inlaws and neighbors further restricted adolescent girls to use of contraceptive methods after marriage.
• Husbands and mothers-in-law should be sensitized about the importance of adolescent girls' autonomy in decision-making regarding their sexual and reproductive health.
• Wider social actors should be involved in sexual and reproductive health interventions targeting this group and support girls' autonomy in decision-taking in order to decrease the rates of adolescent pregnancies in rural Bangladesh.
Adolescent girls' background characteristics
Socio-demographic characteristics of the adolescent girls. Table 2 represents the background characteristics of the 35 married adolescent girls who participated in the research. Among them, 25 were pregnant and 10 were non-pregnant adolescents. The mean age of the respondents was 16 years. Eleven of the respondents were between 12-15 years old, 24 of them were in the age range 16-19 years (Table 2) .
School drop-out. Among the 35 adolescent girls interviewed, seven had left school before marriage and 25 girls after marriage. Only three girls were studying at a secondary level during the time of interview (Table 1) . Several reasons were mentioned for dropping out from school including: unwillingness of the family members (e.g. husbands and parents-in-law) to send married girls to school, lack of financial support from the girls' own parents, parents-in-law and husbands, the workload of a newly married girl in a new family, and loss of interest in study after marriage. This is illustrated by a quote from a 17-year old pregnant adolescent (IDI): "If I study then who will do the work? I don't have scope for the education now. I do cook and other things by myself, isn't this the problem to study further? That's why my husband said no need to go to school".
Adolescent girls' husbands also had low education levels. Among them, two had higher secondary education levels, while four of them did not have any formal education.
Marriage during adolescence. Most of the adolescent girls reported that their marriage had been arranged by family members, in most of the cases without their consent. Four girls were informed about their marriage just before it was arranged. A 15-year old pregnant adolescent girl (IDI) said: "I was 14 and wanted to continue my education.. . .but my parents did not inform me about my marriage. One day, one of my grandfathers brought me here with a motorcycle and asked me to sign a paper and, I signed that. Then after coming back to home, I came to know that it was a registration for marriage. After some days they came to put on nose pin then I understood that I am married". A few respondents mentioned that they were willing to get married because they had nothing to do at home. In addition, two girls mentioned that they eloped and got married.
Adolescent girls' decision making. Five main factors emerged which influenced adolescent girls' decision-making on contraceptive methods and childbearing: individual factors, partner related factors, family related factors, social factors and factors related to service provision (Fig 1) . Table 2 . Background characteristics of study participants (n = 35).
Characteristics N
Age (in years)
12-15 years 11
16-19 years 24
Education of the respondent
No formal education 1
Primary school or less 11
Secondary school (any) 22
Higher than secondary 1
Continuation of education after marriage
Education continued 3
Dropout of school 32
Occupation of the respondent
Unemployed (housewife) 32
Student 3
Employed 0
Age of the husband <20 years 13
20-30 years 18
>30 years 4
Occupation of the husband
Unemployed 2
Agriculture/farming 10
Business (i.e. owner of a shop) 16
Others (i.e. rickshaw puller, daily laborer) 7
Casual job 0
Education of the husband
No formal education 4
Primary school or less 11
Secondary school 18
Higher than secondary 2
Pregnancy status
Currently pregnant 25
Non-pregnant (recently married) 10
Individual factors
Knowledge and perception about contraceptive methods and childbearing. Most of the adolescent girls had limited knowledge about modern contraceptive methods and the correct use (i.e. such as dosing, timing and effects) of the methods. A few girls even said that they came to know about contraceptive methods after the termination of their first pregnancy or after having their first child, as illustrated by the following quotes: "I didn't understand that much then that's why I did not use any method. I aborted (natural) my first child. Now, I understand. I used it for a while, and then again stopped to have a baby"-(17-year old pregnant adolescent, IDI).
Moreover, contraceptive methods were often perceived as harmful to the body and a cause of infertility which restricted their use. An 18-year old pregnant adolescent girl (IDI) described the following: "My husband told me to delay to take baby but I thought it (pills) will give me an inflammation in my belly button if I have it! People also said that if you eat [take] pills you will not have baby in the future".
In terms of knowledge about childbearing, most of the adolescent girls did not have any concrete information about the consequences of early pregnancies but somehow understood that being pregnant at young age carried risks for mother and child.
"I heard. . .there might be convulsion due to early age pregnancy. It is very risky and might also cause visionary problem, will cause nausea and can also store water in legs and in hands (18-year age pregnant adolescent girl, IDI). However, their concern of being pregnant at an early age did not lead to a delay in pregnancies.
Autonomy and negotiation skills with partners and family. Almost all the adolescent girls had very little decision making autonomy. Decisions regarding contraceptive methods' use or childbearing were mainly made by others (mainly husbands or mothers-in-law) and not by the adolescent girls themselves. Few girls could negotiate or communicate with their husbands on this issue, and they had to follow their husband's or other family members' decision on whether or not to use contraceptive methods or to have a child.
"He (husband) told me to take a baby. What could I say then? My mother-in-law also asked me to have a baby as there is no baby at my in-laws' house"-(18-year old pregnant adolescent, IDI)
Shyness was mentioned as one of the reasons which led adolescent girls not to communicate with their partners and family members about use of contraceptives and childbearing. One of the CHWs participating in the FGD echoed that: "Teenage girls can't share and also can't discuss everything because of shyness"
The results showed that individual factors such as self-efficacy in decision making were largely influenced by contextual conditions, for instance by the financial dependency on the husband. The latter was mentioned as one of the main reasons for low decision making autonomy. "A woman can take her own decision only when she is self-dependent. Even if a lady is postgraduate but remains as a house wife, her decision won't be countable"-(Community health worker, FGD)
Partner related factors
Our study found that the husband (often, the household head) played the most important role in terms of contraceptive methods' use and childbearing of a newly married girl. When husbands were financially stable or working, they mainly made the decision of whether or not to use contraceptive methods and thus, ultimately resulting in pregnancy. A 14-year old pregnant adolescent mentioned in IDI: "I wanted to take pills consecutively for two to three years. But my husband did not allow me to take the pills. He was against of using any method". In most of the cases, girls had to depend on their husbands for obtaining access to oral contraceptives, although they could receive or buy contraceptives from CHWs. Sometimes, husbands refused to provide their wives with the pills, as illustrated by the following quote. "I didn't want to have the baby. But what could I do if he (husband) didn't bring me pills!"-(18-year old pregnant adolescent, IDI).
In some cases, husbands were supportive and influenced their wives to use a contraceptive method to delay pregnancy: "Umm.. . .my husband told me that now I am very young. Then he told me that, "You are studying.. . .if you take a baby now then your study will be hampered. Thus, you couldn't continue your education. How would you maintain your baby and you together?"-(16-year old secondary school going non-pregnant adolescent, IDI)
Family related factors
Mothers-in-law played a very important role in the adolescent girls' decision-making process on contraceptive use and childbearing. Their decisions were very influential especially when the husbands of married adolescent girls were financially dependent upon their parents. Evidently, mothers-in-law's expectation to have a grandson played a key role. A 15-year old pregnant girl mentioned (IDI): "I told my husband not to have the baby now as many things are needed for it. Once, my mother-in-law came and told me if she (mother-in-law) dies someday without seeing the face of grandchild [especially grandson]?" Also during the KII, the role of the mother-in-law was mentioned as an influencing factor: "If a married girl does not conceive a child within 3 years of marriage then the mother-in-law will accuse or put blame on her for the sake of grandchild [grandson] . This is what happens usually"-(NGO representative, KII).
Sisters-in-law (the husband's own sister or cousin sister) played an important role in terms of providing information about reproductive health issues including types and use of family planning methods. Sometimes, adolescent girls received inaccurate information from sistersin-law who forbade them to use contraceptive methods as shown by the following example: "My sister in-law told me that if I have pills for long, I might have to do caesarean section for childbirth"-(18-year old pregnant adolescent, IDI)
Social factors
Social factors such as the influence of neighbors, socio-cultural beliefs and practices, religious belief, and myths also shaped the decision-making process on contraceptive use and childbearing to various degrees. The influence of neighbors on decisions making related to contraceptive use and childbearing was mixed. A few respondents mentioned that some neighbors had scared them by talking about the negative effects of using contraceptive methods, for example: "My neighbors came to know that I took injection (a hormonal contraceptive method) as my motherin-law told them. They scared me saying that I won't be able to conceive a baby due to the injection and so other things [using injection at young age]"-(15-year old pregnant adolescent, IDI). To some extent, religious beliefs played a role in the timing of childbirth. A pregnant adolescent girl said that her husband forbade her to take any birth control as he wanted the baby during 'Ramadan', which is considered the most holy month by Muslims. Moreover, adolescent girls who belonged to families adhering strictly to religious rules were less likely to use family planning methods.
Factors related to service provision
Almost all adolescent girls mentioned about the availability of community health workers in providing contraceptive methods in the community, mainly recruited by the BRAC maternal health project.
Government health workers were rarely seen in the communities. However, several respondents questioned and doubted the quality of the contraceptive options provided by the government. One respondent mentioned that the pills from the government were not good enough and that she preferred pills from shops, as illustrated by the following quote "Yes, I took pill. Now I don't take these pills from the government as a sister told me that if I have the government pills then I could not conceive a baby.. . . there will be problems to have a baby as you are young. She told me to buy pills from the shops and to take it"-(16-year age non-pregnant adolescent girl, IDI).
Discussion
This study revealed that factors situated on different levels (i.e. individual, partner, family and social) impacted adolescent girls' decision-making autonomy, which influenced actual contraceptive behaviour and thus led to child-bearing. These factors emerged largely similarly from the various data collection sources. They were intertwined and influenced each other (as can be seen in Fig 1) . Lack of adequate reproductive health knowledge, low decision-making autonomy, lack of negotiation and communication with husbands and members of the in-law's family, the expectation of a child by husbands, the expectation of grandsons by mothers-inlaw, and mistrust towards contraceptive methods appeared as major factors that influenced adolescent girls' decision not to use any contraceptive methods thus, resulting in childbearing.
Our findings show that a small proportion of adolescents married girls who were still at school are in line with other studies [15, 27] . In addition, literature shows that dropping out from school after marriage restricts adolescent girls' broadening of knowledge about reproductive health [15] . Also in line with the findings in a systematic review, this study showed that limited knowledge about reproductive health including contraceptive use and safe motherhood may lead to unplanned pregnancies [28] . In terms of decision-making autonomy, like other studies conducted in Bangladesh and Kenya, this study also found that adolescent girls had very low decision-making autonomy regarding contraceptive methods' use and childbearing [24, 29] . A low level of education, unemployment, and financial dependency on husbands or parents-in-law put many adolescent girls in a situation where, often, their voices are not taken into account by others [30, 31] . In addition, their age at marriage correlates with the girl's position in a family. When a girl is married during adolescence, she is automatically put in a situation where she is less empowered in the social structure [30] .
A study conducted in Bangladesh found that the husband played an important role in making decisions regarding contraceptive use and childbearing which also supports the findings of this study [24] . Another study also showed the influence that mothers-in-law have on contraceptive use and childbearing in the decision-making process [32, 33] . Two aspects made husbands and mothers-in-law influential in this process. Firstly, in the context of rural Bangladesh, men are usually the wage earners, lead the household, and ultimately make most of the household decisions regarding health care [18] . Secondly, family planning is still considered a matter for women, hence mothers-in-law are perceived as the most experienced people in this matter [24] . When husbands did not have a job or income, then mothers-in-law became more influential in the household. Regardless of the income status of husbands, the key role of mothers-in-law is well understood from different studies conducted in Bangladesh and neighboring country Pakistan [24, 23] .
In line with the results of previous studies conducted in Bangladesh and its neighbouring country Nepal, this study showed that a lack of communication and negotiation ability with the husband negatively affects informed decision-making on contraceptive use and childbearing [7, 33, 34] . Because of the age and power differentials between wives and husbands, often a newly married adolescent girl hesitates or refrains from talking to her husband about contraceptive methods which limits inter-spousal communication.
After marriage, mainly sisters-in-law (cousin-sisters' of husbands, husbands' own sisters or wives of husband's brothers) and neighbors (mainly married girls living in the same areas) become the primary sources of information relating to reproductive health including contraceptives [35] . This study found that adolescent girls often received incorrect or misleading information from neighbours and sisters-in-law which led to mistrust about the use of contraceptive methods. Mistrust and misleading information also scared women and influenced them not to use contraceptive methods before having the first child [33] .
Studies showed that visit of community health workers positively affected the use of contraceptive methods [36, 37] . Government of Bangladesh has deployed CHWs (e.g. family welfare assistants and female health assistants) in almost every village in Bangladesh to provide door to door family planning services. However, this study showed that adolescent girls were more in contact with CHWs (e.g. SSs) deployed by the BRAC and CHWs deployed by the government were rarely in touch with the adolescent girls. Less frequent contact of government CHWs with adolescent girls might be the reason of existing mistrust about the quality of contraceptive methods provided by the government.
Limitations of the study
Because of the rural study setting, the results might not be generalizable to urban settings in Bangladesh where adolescent girls tend to have different socio-economic backgrounds. We collected data from 35 married adolescents with different profiles and other stakeholders in order to increase the validity of the information. However, we believe that the information we gathered was rich enough to present a realistic scenario of the factors influencing adolescent girls' decision-making process on contraceptive use and childbearing. In addition, a potential limitation was trepidation on the part of the adolescent respondents, who were not used to being interviewed about these sensitive subjects and also were not accustomed to sharing their opinion and personal experiences in general.
Programmatic implications
In order to increase the uptake of contraceptives for delaying pregnancies among married adolescent girls, the results of this study emphasize that husbands and mothers-in-law of newly married adolescent girls need to be actively involved in health interventions so that they can make more informed decisions regarding contraceptive use to delay pregnancies up to 20 years [38] .
Misunderstanding and mistrust regarding contraceptives can be addressed by engaging the wider community or "societal actors" when it comes to health intervention by including other family members (i.e. sisters-in-law) of the adolescent girls and neighbours. Adolescent girls, family members, and the community members at large should have correct information about the benefits of using contraceptive methods and risks of adolescent pregnancies. The community's elite including religious leaders, school teachers, community representatives, and Kazi (who conducts marriage and does registration) should also be involved in the intervention as they are well respected by the community (suggested by KII participants).
Clearly, interventions that focus both on the continuation of the girls' education and creating options for generating income (i.e. life skills training) are also worthwhile towards increasing their reproductive health knowledge and in strengthening their decision-making autonomy.
